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¥ lesnessscneol  Basel 2 Capital Accord %

The Accord

«— = — _ >
Pillar 2:Supervisory| | Pillar 3: Market

Pillar 1: Minimum Capital Requirements

Review Process Discipline
Credit Risk: _ _ _
Standardised Approach Operational Risk Market Risk
U ‘risk of loss resulting Risks of losses in
Credit R'Sk'_ from inadequate or balance sheet positions
Internal Ratings Based Failed internal due to changes
Approach processes, people iIn market prices
and systems or eg changes in interest
Credit Risk: from external events’. rates, equity prices,
Securitisation exchange rates etc
Framework
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Business School RWA fOI‘ ReVO|VIﬂg EXpOSUFES

Required for institution as a whole : RWA > Capital

Risk weighted assets = capital requirements for (Market risk + Operational risk) x 12.5

+ sum of risk weighted assets over different types of credit risk.

For (non defaulted) revolving credit exposures

Risk-weighted assets = K x 125 x EAD

Capital Requirement (K) =LGD.

-1 -1
q)[cb (PD) +1,0.CD (0.999))_PD_|_GD
-p

Asset correlation (p) = 0.04

® = cumulative distribution function for a standard normal random variable
PD = probability of default
LGD = Loss given default
EAD=Exposure at default
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) | Business School  Previous Estimates of Asset Correlations %

Corporate

Hamerle & Rosch (2006) acct level, 1991-2000, N=53,280 firms, Bankruptcy, Germany

Without MEVs With credit score and MEVs
Manufacturing 0.58% 0.043%
Commerce 0.14% 0.014%

Hamerle et al (2003) 5 industrial sectors in each of G7 countries, aggregate data,
10 to 20 year time spans. ‘defaults’

Canada 0.24% - 0.60% France 0.11% -0.71% Germany 1.51%-0.61%
GB 1.08% -1.44% ltaly 0.23%-0.44% Japan  0.35%-1.97%
USA 0.43% - 2.27%

Retail
Rosche & Scheule (2004) aggregate data, US charge-off rates
No MEVs (BMEVSs)

Residential 0.98% (0.28%) Credit card 1.02% (0.66%) Other 0.73% (0.44%)
1991-2001 1985-2001 1985-2001
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Credit Portfolio View

Correlation: through macroeconomic
variables (MEVS)

Rt = F(at +XiT|3A +XiT(t—|)BB + Z;H—IBM)

Credit Metrics

R, = \/EYt +./1- p¢&, Correlation: fixed p
P, = of KA
1-p
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| | Busness seool - The Model 1

Let Rt denote return on assets so Rt = At -
Assume Ri = H, +bY, +c&,

R ~ N(,Uit,Jz); Y, ~N(0D); & ~N(OD);
Y, and &, areindependent; Y, isserially uncorrelated.

Standardise R, to give Ri — 4 =£Yt +£5n but now write this as
g o g
Ri=He _ bY, +v1-bZe,
o

Following Merton (1974) a borrower defaults when his assets fall below a
threshold level kit so probability of default is

P(At <kit) — P( R — H < kit _a'it—l_luitj
o)

g

=P(bY, +V1-b%s <a,) wherea, =(k,~a,, — i4,)/C
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The Model 2

Conditional on the realisation Y; = the probability of default is
a, ~by, (1)
p(y,) =P ——=-
t LV1—b2

D — T T T
New assumption: R .= B, + X/ B, + Xi(a+t-n)Bs T Zg sy + bY, +c&,

Eqg (1) becomes

REDIT ESEARCH
ENTRE

"B X, ssBs 2L By —D (2)
O =% Ba = Xig w1 Bs —Za By —bY,
P(A, <k, 1%, =% %, =%,,2, =3,Y) =@ - Pa Taetrlo Faveifu TR
J1-b?
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| | Busness scool - The Model 3

Following Hamerle (2006) log-likelihood of observing the default pattern (d
+00 Nt -
L(6) = Zln JTTRC Y= v)™ Q=R 1Y, = v ™ ey )dy,
-0 171

Equations (1) and (2) are mixed effects-random effects probit models

Asset correlation between i and j in same segmentis O = b?

b
where 1—52 IS the variance of the random effect.
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& suiinessscrool - Model: Aggregate Data %

By assumption, conditional on the realisation Y, =Y, , the returns on 2 borrowers
are independent. So distribution of no of defaults, conditional on the realisation ont

Is binomial, parameters (N,, p(Y,))

Likelihood of D, defaults in period t is

N D N; —-D,
jp(yt) ‘@-ply)™

L(D, Y, = y,) =[D‘
t

Unconditional marginal likelihood is

+o00
—00

T N
LL = Zln[ I[D‘j p(y)™ (1= p(yt))““tha(yt)dytJ
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Result: Borrower Level &

Account Level Data

Approx 40,000 credit card accounts covering 87 mont  hs ending mid 2000s

b J2
Const sd ( Ik
na 0.0630** 0.00396**
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Results Borrower Level

Decile sd ( fgz)vt yo,
1 0.0803** 0.0064**
3 0.0590** 0.0035**
5 0.0506** 0.0026**
7 0.0466** 0.0022*
10 0.0334** 0.0011

Asset correlation declines as risk declines
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Busness school 1 Parameterization Model 2 %

Coeff Coeff
Appln Model Behavl Model
Constant - ** -Hk
Income - +
(Base Age: 18-24)
Age 25-29 xk +3*
Age 30-33 S -
Age 34-37 rx +
Age 38-41 rx -
Age 42-47 -xx +
Age 48-55 -xx -
Age 56 plus -xK +
(Base: non self-emp)
Self Employed + ** +x*
Time with lender xk Xk
No of cards - -
Balance/credit limit ¥
Alnterest rate - +
AUnemployment +** +
AReal earnings S pickd +
AHouse price -
ATotal Credit -
Sd(Y,) 0.047** 0.050**
p 0.0022 x2(1)=20.38** 0.0024 x?(1)=15.85**

* denotes significance at 5%; ** denotes significance at 1%
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< Number of Defaults on UK Credit Q@
N . h I ENTRE
Business Schoo CardS L

Defaults on UK Credit Cards
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4 | Business schoo Results Aggregate Level

Data for all credit cards issued in UK. Source APAC S.
Quarterly 1990Q1 to 2007Q4

Const sd ( > ]Yt P

-2.642** 0.1379** 0.0187**

No of time periods: 87

09 September 2009 Asset Correlations for Credit Card Portfolios

EDIT, ESEARCH
NTR

15



&5

" | UNIVERSITY OF EDINBURGH

N | Business School

Range of Hypothetical PDs

Capital Requirements as a Multiple of

LGD implied by Basel Il Accord

PD p Capital Requirement
0.01 0.004 0.006373
0.01 0.006 0.008163
0.01 0.040 0.030621
0.02 0.004 0.011299
0.02 0.006 0.014391
0.02 0.040 0.051418
0.03 0.004 0.015635
0.03 0.006 0.019844
0.03 0.040 0.068735

Basel (2006) assumed parameters in  red.
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We have estimated asset correlations for credit cards t

between 1 and 2% which is much less than that assum
Basel Il (4%).
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